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® Full panel electronic packaging structure and method of making same. 



<£) An electronic packaging structure (1), and a 
method of making this structure, are disclosed. The 
electronic packaging structure comprises a full pan- 
el, circuitized flexible film semiconductor chip carrier 

a (2) mounted on a circuitized substrate (6) such as a 
printed circuit board. A plurality of semiconductor 
chips (4) are mounted on the carrier in a selected 
pattern, and the carrier, with the chips, is mounted 
(pon a matching pattern of bonding sites on the cir- 
l^cuitized substrate. Preferably, the circuitized flexible 
js^lm semiconductor chip carrier is manufactured on a 
<S support structure used to facilitate handling of the 
q circuitized flexible film and to facilitate heat transfer 
from the semiconductor chips mounted on the car- 
fj-rier to a heat sink (20) which is part of the circuitized 



to 



Hi 



substrate. Also, the semiconductor chips mounted 
on the flexible film chip carrier may be tested, and 



burned in/while on the support structure before the 
chip carrier, with the chips, is mounted on the cir- 
cuitized substrate. 



FIG. a 
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FULL PANEL ELECTRONIC PACKAGING STRUCTURE AND METHOD OF MAKING SAME 



BACKGROUND OF THE INVENTION 

The present invention relates to electronic 
packaging, and, more particularly, relates to struc- 
tures for electronic packaging of semiconductor 
chips, and to methods for making such electronic 
packaging structures. 

Typically, semiconductor chips are mounted on 
circuitized substrates, known as semiconductor 
chip carriers, having electrical circuit lines for con- 
necting the chip to a printed circuit board, or other 
such eiectronic structure, which may be used as 
part of a computer, or other such equipment For 
example, in many applications, it is desirable to 
mount several semiconductor chip carriers, each 
housing at least one semiconductor chip, on one 
printed circuit board. Typically, the several semi- 
conductor chip carriers; with their semiconductor 
chips, are interconnected electrically by the cir- 
cuitry of the printed circuit board. 

In a relatively high volume manufacturing envi- 
ronment, there is a need to reliably and cost- 
effectively manufacture such printed circuit boards, 
and other such structures, with a plurality of semi- 
conductor chips mounted thereon. These manufac- 
turing goals become increasingly more difficult to 
reach as the number and complexity of the semi- 
conductor chips which it is desired to mount on 
one printed circuit board, or other such structure, 
Increases. 



SUMMARY OF THE INVENTION 

Therefore, an object of the present Invention is 
to provide an electronic packaging structure for 
reliably and cost-effectively mounting a plurality of 
electronic devices on a printed circuit board or 
other such structure. 

Another object of the present invention is to 
provide a method for making such an electronic 
packaging structure which is suitable for use in a 
relatively high volume manufacturing environment. 

These and other objects of the present Inven- 
tion are attained by an electronic packaging struc- 
ture comprising a full panel flexible film chip carrier 
having a plurality of semiconductor chips, or other 
such electronic devices, mounted thereon in a se- 
lected pattern. This full panel flexible film chip 
carrier is mounted on a circuitized substrate, such 
as a printed circuit board, having a plurality of 
bonding sites, electrically interconnected by the 
circuit lines of the substrate, and arranged in a 
pattern which matches the pattern of the semicon- 



ductor chips mounted on the full panel flexible film 
chip carrier. Preferably, the full panel flexible film 
chip carrier is an integral, flexible sheet of 
polylmlde sized to cover all of the bonding sites on 

6 the circurtized substrate, and having circuitry on at 
least one side with lands for interconnecting the 
circuitry of the polylmlde layer to the bonding sites 
on the circuitized substrate. 

The foregoing electronic packaging structure is 

10 especially suited for manufacture in a relatively 
high volume manufacturing environment by a meth- 
od which comprises mounting a full panel circuitiz- 
ed flexible film, with a plurality of electronic de- 
vices mounted thereon in a selected pattern, to a 

75 circuitized substrate having a plurality of bonding 
sites, electrically interconnected with circuit lines, 
and arranged in a pattern which matches the pat- 
tern of the electronic devices on the circuitized 
flexible film. Preferably, the circuitized flexible film 

20 Is formed on a support structure which may be 
used to facilitate handling of the circuitized flexible 
film before it is mounted on the circuitized sub- 
strate, and which may be used to facilitate heat 
transfer from the electronic devices mounted on 

25 the circuitized flexible film to a heat sink which is 
part of the circuitized substrate. Also, preferably, 
the electronic devices mounted on the circuitized 
flexible film are tested and burned in while on the 
support structure before the circuitized flexible film 

30 is mounted on the circuitized substrate. 



BRIEF DESCRIPTION OF THE DRAWING 

35 Other objects and advantages of the present 
invention will be apparent from the following de- 
scription in conjunction with the accompanying 
drawing, in which like reference numerals identify 
like elements, and in which: 

40 Figure 1 is a perspective view of an elec- 

tronic packaging structure in accordance with the 
principles of the subject invention, comprising a full 
panel circuitized flexible film with a plurality of 
semiconductor chips mounted on a printed circuit 

45 board. 

Figure 2 is a cross-sectional view taken 
along line A-A of the electronic packaging structure 
shown in Figure t. 

Figure 3 is a perspective view of the full 
so panel circuitized flexible film with the plurality of 
semiconductor chips shown in Figure 1. 

Figure 4 is a perspective view of the printed 
circuit board shown in Figure 1. 
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possible to match the semiconductor chips 4 on 
the circuitized flexible film 2 with a circuit board 6 
which does not need to use the chip site(s) found 
to be defective. 

Also, the packaging structure 1 and method for s 
making such a structure 1 according to the present 
invention, provide for handling many semiconduc- 
tor chips 4. or other such electronic devices, at 
once. That is, several semiconductor chips 4 may 
be handled at the same time on one full panel, w 
circuited flexible film 2. This feature of the 
present invention is very important since it can 
increase productivity, reduce manufacturing costs, 
and, in general, make it easier to manufacture 
electronic equipment, such as computers, espe- rs 
cially when it is desired to manufacture-such equip- 
ment in a relatively high volume manufacturing 
environment. For example, when handling a full 
panel of semiconductor chips 4 which are to be 
mounted on a circuit board 6, the entire panel of 20 
the semiconductor chips 4 may be aligned, and 
placed in registration, with the circuit board 6, in 
one operation. This eliminates the need to individ- 
ually align, and place in registration, each of the 
semiconductor chips 4 with respect to its matching 25 
bonding site 25 on the circuit board 6, which other- 
wise would be necessary if a single chip handling 
type manufacturing technique was used. 



Claims 

1. An electronic packaging structure (1) com- 
prising: 

35 

a circuitized substrate (6) having a plurality of 
bonding sites arranged in a selected pattern on 
said circuitized substrate; and 

a flexible film chip carrier (2) with circuitry con- 40 
nected to a plurality of electronic devices (4) moun- 
ted on said carrier in a pattern which matches the 
selected pattern of bonding sites on the circuitized 
substrate, said flexible film chip carrier mounted on 
the circuitized substrate with said electronic de- 45 
vices interconnected through said circuitry of said 
chip carrier to the the circuitry at the bonding sites 
of the circuitized substrate. 

2. An electronic packaging structure as recited 

in claim 1 wherein said circuitized substrate com- so 
prises a printed circuit board (6) and/or 

wherein each of said electronic devices comprises 
an integrated circuit chip (4). 

3. An electronic packaging structure as recited 55 
in claim 1 or 2 wherein said flexible film chip 
carrier comprises: 



a flexible layer (2) of polyimide with circuitry on at 
least one side of said polyimide layer, said circuitry 
including pads (21) on which the Integrated circuit 
chips are mounted and lands interconnecting said 
circuitry on said polyimide layer to the circuitry on 
the circuitized substrate. 

4. An electronic packaging structure as recited 
in claim 3 wherein said flexible layer of polyimide 
comprises a sheet of polyimide having a thickness 
between approximately 5.1 microns (about 0.0002 
inch) and 7.6 microns (about 0.0003 inch). 

5. An electronic packaging structure as recited 
in one of the claims 1 - 4 wherein said circuitized 
substrate includes at least one heat sink (20). 

6. An electronic packaging structure as recited 
in claim 5 wherein said flexible film chip carrier 
includes a thermally conductive frame (8) in ther- 
mal contact with the heat sink of the circuitized 
substrate. 

7. A method for making an electronic pack- 
aging structure comprising the steps of: 

fabricating a substrate (6) with circuitry having a 
plurality of bonding sites arranged in a selected 
pattern; 

forming a layer (2) of flexible film on a suffrttf 
structure, said flexible film being sized and ookfy 
ured to cover the bonding sites of the ckaMzM 
substrate when said flexible film is mounted on the 
circuitized substrate; 

circuiting the flexible film on the support structure 
with a circuit pattern having a plurality of device 
attachment sites matching the selected pattern of 
bonding sites on the circuitized substrate; 

attaching a selected electronic device (4) to each 
of the device attachment sites of the circuitry on 
the flexible film; and 

mounting the circuitized, flexible film, with the elec- 
tronic devices attached thereto, on the circuitized 
substrate whereby each of the electronic devices 
attached to the circuitized, flexible film, is intercon- 
nected through the circuitry on the flexible film to 
the circuitry at the matching bonding site on the 
circuitized substrate. 

8. A method for making an electronic pack- 
aging structure as recited in claim 7 further com- 
prising the step of: 

testing each of the electronic devices attached to 
the circuitized, flexible film before this film is 
mounted on the circuitized substrate. 

9. A method for making an electronic pack- 
aging structure as recited in claim 8 wherein the 
step of mounting the circuitized, flexible film, with 
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the electronic devices attached thereto, on the cir- 
cuitized substrate comprises: 

mounting the circuitized, flexible film with the elec- 
tronic devices on a circuitized substrate having 5 
functional bonding sites matching only the elec- 
tronic devices found to be functional after testing. 

10. A method tor making an electronic pack- 
aging structure as recited in claim 8 or 9 compris- 
ing the step of: io 

burning in each of the electronic devices attached 
to the circuitized, flexible film before this film is 
mounted on the circuitized substrate. 

11. A method for making an electronic pack- is 
aging structure as recited in one of the claims 7 - 

10 further comprising the step of: 

removing the support frame from the circuitized, 
flexible film after this fijm, with the electronic de- 20 
vices attached thereto, has been mounted on the 
circuitized substrate. 

12. A method for making an electronic pack- 
aging structure as recited in one of the claims 7 - 

11 wherein the step of attaching a selected elec- 25 
tronic device to the circuitry on the flexible film 
comprises: 

joining the electronic device to pads using a con- 
trolled collapse chip connection (C-4) technique. 30 

13. A method for making an electronic pack- 
aging structure as recited in one Of the claims 7 - 

12 wherein the flexible film comprises a sheet of 
pojyimide and the step of depositing metal com- 
prises depositing successive layers of chromium, 35 
copper, and chromium on said sheet of polyimide. 
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